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Title 10 — DEPARTMENT OF NATURAL RESOURCES
Division 20 — Clean Water Commission
Chapter 8 — Design Guides

10 CSR 20-8.15(@Screening, Grit Removal and Flow Equalizatiofijreliminary Treatment.
PURPOSE: This amendment will update the rule toeci industry practices.

PURPOSE: The following criteria have been prepaaedh guide for the design of screening,
grit removal and flow equalization facilities. Thigle is to be used with rules 10 CSR 20-
8.110[-] through 10 CSR 20-8.2[2]0 for the planning and design of the complete tresait
facility. This rule reflects the minimum requirertseaf the Missouri Clean Water Commission
[as] in regard[s] to adequacy of design, submission of plans, approfvplans and approval of
completed [sewage worksjastewater treatment facilitie$t is not reasonable or practical to
include all aspects of design in these standardse Tesign engineer should obtain
appropriate reference materials which include buteanot limited to: copies of all ASTM
International standards pertaining to wastewatersening, grit removal, flow equalization
and appurtenances, design manuals such as WateriEEmment Federation’s Manuals of
Practice, and other wastewater treatment facilitgsign manuals containing principles of
accepted engineering practicBeviation from these minimum requirements wilbbewed
where sufficient documentation is presented tafjusie deviation. These criteria are taken
largely fromthe 2014 edition of th&reat Lakes-Upper Mississippi River Board of State
[Sanitary Engineershnd Provincial Public Health and Environmental Margers
Recommended Standards for [Sewage Woilks}tewater Facilitieand are based on the best
information presently available. These criteria weariginally filed as 10 CSR 20-8.030. It is
anticipated that they will be subject to review aadision periodically as additional information
and methods appear. [Addenda or supplements tgttbsication will be furnished to consulting
engineers and city engineers. If others desireetieive addenda or supplements, please advise
the Clean Water Commission so that names can bedaddthe mailing list.]

(1) Definitions. Definitions as set forth in thee@h Water Law and 10 CSR 20-2.010 shall apply
to those terms when used in this rule, unlessahéegt clearly requires otherwise. Where the
terms“shall’ and“ must' are used, they are to mean a mandatory requirensafar as
approval by thgagency] Missouri Department of Natural Resources (departmet) is
concerned, unless justification is presented feradimn from the requirements. Other terms,
such as should, “recommend, “ preferred and the like, indicatfdiscretionary requirements
on the part of the agency and deviations are stltifgemdividual considerationjhe preference
of the department for consideration by the designragineer.
(A) Deviations. Deviations from these rules may bapproved by the department when
engineering justification satisfactory to the depatment is provided. Justification must
substantially demonstrate in writing and through cdculations that a variation(s) from
the design rules will result in either at least eqwalent or improved effectiveness.
Deviations are subject to case-by-case review withdividual project consideration.
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(B) Comminutor. A comminutor is an instrument that cuts and shreds stringy materials
and coarse solids into smaller sizes (approximately.25 to 0.75 inches).

(C) Diurnal Flow Equalization. Diurnal flow equalization provides flow equalization for
the dry weather diurnal flow received by a wastewadr treatment facility in a twenty-
four (24)-hour period.

(D) Fats, Qils, and Grease (FOG). Animal and plantlerived substances that may
solidify or become viscous between the temperatures$ thirty-two and one hundred

fifty degrees Fahrenheit (32°F - 150°F), and thateparates from wastewater by gravity.
(E) Flow Equalization. Flow equalization is a procss of controlling flow rate variations
to improve the performance of downstream processesd to reduce the size and cost of
downstream treatment facilities.

(F) Grease Interceptor. A grease interceptor is aank that intercepts and collects FOG
from a commercial or institutional kitchen waste steam.

(G) Grit. Grit includes sand, gravel, cinder, or oher heavy solid materials that have a
higher specific gravity than the organic biodegradale solids in the wastewater. Grit
also includes eggshells, bone chips, seeds, coffeminds, and large organic particles,
such as food waste.

(H) Leachate |Leachate is water that has percolatettirough solid waste or has come in

contact with solid waste and has extracted, dissad, or suspended materials from if. _ _ - { Comment [ETC1]: 10 CSR 80-2.010(51)

Leachate usually is quite high in organics, nutriets, and metals.

(I) Screening Device. A screening device physicaligmoves inorganic objects from
wastewater such as rags, paper, plastics, and otheuch debris to prevent damage and
clogging of downstream equipment, piping, and appugenances.

(J) Screenings. Screenings include rags, toilet pap disposable wipes, trash, and other
large, nuisance inorganic materials in the wastewat.

(K) Septage. Septage is a general term for the camits removed from septic tanks,
portable vault toilets, privy vaults, holding tanks semi-public facilities (i.e. mobile
home parks, camp grounds, small commercial business, etc.) receiving wastewater
from domestic sources. Septage usually is quite lign organics, grease, scum, grit,
solids, and other extraneous debris.

(L) Wet Weather Flow Equalization. Wet weather flowequalization provides flow
equalization during wet weather events which have hydraulic peaking factor above
the capacity of the wastewater treatment facility.

[(2) Exceptions. This rule shall not apply to fitééls designed for twenty-two thousand five
hundred (22,500) gallons per day (853mr less (see 10 CSR 20-8.020 for the requirenfents
those facilities).]

(2) Applicability. This rule shall apply to all wastewater treatment facilities.
(A) This rule shall not apply to animal feeding opeations, animal manure management
systems, or other agricultural waste management sigms. Design guide and criteria for
these facilities are found in 10 CSR 20-8.300 an® TSR 20-8.500.

)
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(3) General.
(A) A wastewater treatment facility must be designeé with the ability to add provisions
for removing fats, oils, and grease (FOG) from thevastewater.
(B) If fats, oils, or grease have caused operatiohilures in an existing treatment unit
that is being modified or replaced, then FOG removiamust be provided to prevent
future failures.
(C) All wastewater treatment facilities must have acreening device, comminutor, or
septic tank for the purpose of removing debris anchuisance materials from the influent
wastewater.

[(3)] (4) Screening Devices.
(A) General.
1. Design.
A. Flow distribution. Entrance channels should be dsigned to provide equal and
uniform distribution of flow to the screening devices
B. Flow measurement Flow measurement devices should be selected for
reliability and accuracy. The effect of changes ibackwater elevation due to
intermittent cleaning of screening deviceshould be considered in locations of
flow measurement equipmentSee 10 CSR 20-8.140(8)(l) regarding flow
measurement devices.
C. Freeze protection.Mechanically cleanedscreening devices and screening
storage areas shall be protected from freezing.
D. Corrosion resistance. Screening devices and rédal structures must be
designed to resist the effects of a corrosive eneimment, including long-term
exposure to hydrogen sulfide.
2. Screenings removal and disposal.
A. A convenient and adequate means for removing seenings shall be provided.
Any screening device with the working surface of té screen located in pits more
than four feet (4') deep shall be provided with meranical hoisting or lifting
equipment capable of lifting the screenings to graud level without facility
personnel entry.
B. Facilities shall be provided for handling, storge, and disposal of screenings in
a sanitary manner with provisions to minimize vector attraction. Separate
grinding of screenings and return to the wastewateflow is unacceptable.
C. Manually cleaned screeninglevicesshall include an accessible platform from
which facility personnel may rake screenings easily and safely. Suitablea@nage
facilities shall be provided for both the platformand the screenings storage area.
D. Impervious, non-slip, working surfaces with adeqate drainage shall be
provided for screening handling areas.
E. Screening transporting facilities shall be prowled with protection against loss
of material.
F. Screenings must be disposed of at a frequencyattprevents creation of a
nuisance. Odor control facilities may also be warrated.
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3. Servicing.
A. When used,hosing equipment shall ben accordance with10 CSR 20-
8.140(8)(D) for wastewater treatment facility watersupplies.
B. Provisions shall be made for isolating or remowig screening devicefrom
their location for servicing. See 10 CSR 20-8.140(6)(B) unit isolation for more
information.
4. AccessScreening devicedocated in pits more than four feet (4) deephould
consider providing stairway access. Access ladders are acceptable pits less than
four feet (4") deep, in lieu of stairways.
‘5, Ventilation,t _ - -| Comment [ETC2]: Suggestion by stakeholdert%

hm Aevicee inetallad h A Odin wherethar amr Amant Ar A Ac Ara have one section devoted to ventilation in 8.140 an
A. Screening devices, installed in a building wherether equipment or offices are the other rules reference that section.

located, shall be isolated from the rest of the blding by an air-tight partition ,
be provided with separate outside entrances, and h@ovided with separate and
independent fresh air supply.
B. Fresh air shall be forced into enclosed screergrdevice areas or open pits
more than four feet (4') deep.
C. Dampers should not be used on exhaust or freslr @ucts. Fine screens or
other obstructionson exhaust or fresh air ductsshould be avoided to prevent
clogging.
D. Where continuous ventilation is required, at leat twelve (12) complete air
changes per hour shall be provided. Where continuauventilation would cause
excessive heat loss, intermittent ventilation of deast thirty (30) complete air
changes per hour shall be provided whefuacility personnel enter the area. The
air change requirements shall be based on one hureti (100) percent fresh air.
E. Switches for operation of ventilation equipmenthall be marked and
conveniently located. All intermittently operated \entilation equipment shall be
interconnected with the respective pit lighting syem.
F. The fan wheel shall be fabricated from non-sparig material.
G. Explosion proof gas detectors shall be provided iaccordance with 10 CSR
20-8.140(9).
6. Safety.
A. Railings and gratings.
(I) Manually cleaned screen channels shall be protéed by guard railings
and deck gratings, with adequate provisions for remval or opening to
facilitate raking.
(1) Mechanically cleaned screen channels shall grotected by guard
railings and deck gratings. Consideration should &lo be given to temporary
access arrangements to facilitate maintenance anepair.
(1) Also refer to 10 CSR 20-8.140(8)(G).
B. Mechanical devices.
(I) Mechanical screening equipment shall have adeaiie removal enclosures
to protect facility personnel against accidental contact with moving pés and
to prevent dripping in multi-level installations.
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(1) A positive means of locking out each mechanidalevice shall be
provided.
(111 An emergency stop button with an automatic reverse function shall be
located in close proximity to the mechanical device
C. Lighting. Suitable lighting shall be provided inall work and access areas.
Refer to subparagraph (4)(A)7.B. of this rule.
7. Electrical equipment and control systems.
A. Timing devices. All mechanical units that are oprated by timing devices shall
be provided with auxiliary controls that will set the cleaning mechanism in
operation at a preset high water elevation. If theleaning mechanism fails to
lower the high water, a warning should be signaled.
B. Electrical equipment, fixtures, and controls. Eéctrical equipment, fixtures,
and controls in screening area where hazardous gasenay accumulate shall
meet the requirements of the National Electrical Cde for Class I, Division 1,
Group D locations.
C. Manual override. Automatic controls shall be suplemented by a manual
override.
[(A)] (B) [Bar Racks and ScreengJoarse Screens.
1.[When] Where required.] , [P] protection for pumps and other equipment shall be
provided byfeither] trash racks, coarse bar rackser [bar] coarsescreensit a
minimum. [Protection for comminutors should be provided bgise bar racks.]
[2. Location.
A. Indoors. Screening devices, installed in a bngdvhere other equipment or
offices are located, should be accessible onlyu@ihoa separate outside entrance.
B. Outdoors. Screening devices installed outsiddl ble protected from freezing.
C. Access. Screening areas shall be provided waihveay access, adequate lighting
and ventilation and a convenient and adequate mé&anemoving the screenings.]
[3.] 2. Design[and installation].
A. Bar spacing.
(I) Manually cleaned. Clear openingbetween bars should f&o less than]
from one[inch (1") (2.54 cm)]to two inches (1" -/ 2}) for manually cleaned __ - | Comment [ETC3]: Received a comment that 3~i
screens. was too Iargg since pump sta_tions could pass a 3
i 3 ) sphere. Basically only stopping logs from passin:
(I) Mechanically cleaned. Clear openings for mechanically cleaned screerns ma
be[as] smalkr [as five-eighths of an inch (5/8") (1.50 cnmijan one inch (1").
Maximum clear openings should be one and thregtisunches (1 3/4'\4.45
cm)].
B. Slope. Manually cleaned scregrexcept those for emergency usshpuld be
placed on a slope of thirty to forty-five degre8b] 0°-45°)[on] from the
horizontal.
C. Velocities. Afnormal operating]design averagdlow conditions, approach
velocities should be no less than 1.25 feet pesrs#¢38.1 cm/sec)]to prevent
settling; and no greater thémee (3.0) feet per secondfps (91.4 cm/sec)ht peak
hourly flows to prevent forcing material through the openings.
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D. Channels.
(1) Manually cleaned screen. A single channel shdlle provided for each
manually cleaned screen.
(I Mechanically cleaned screenDual channels shall be providéd facilities
with mechanically cleaned screenand equipped with the necessary gates to
isolate flow from any screening unit.
(111)_Provisions shallalso] be made to facilitate §{¢ watering eachunit]
channel
(IV) The channel preceding and following the screen Sleashaped to eliminate
stranding and settling of solids.
E. Auxiliary screens.
(I) Where a single mechanically cleaned screen ised, an auxiliary manually
cleaned screen shall be provided.he design should consider provisions for
future installation of a second mechanically cleartescreen to meet the
requirements of part (4)(B)2.E.(ll) of this rule.
(1) Where two (2) or more mechanically cleaned s@ens are used, the design
shall provide for taking any unit out-of-service wthout sacrificing the
capability to handle the design peak instantaneouftow.
[E.]F. Invert. The screen channel invert should be thwesix inches (3-6") [(7.6—
15.2 cm)]below the invert of the incoming seweén prevent jetting action, the
length and construction of the channel shall be adgate to reestablish the
hydraulic flow pattern following the drop in elevation.
[F. Flow distribution. Entrance channels shoulddesigned to provide equal and
uniform distribution of flow to the screens.
G. Flow measurement. Flow measurement devicesaheutelected for reliability
and accuracy. The effect of changes in backwaatibns, due to intermittent
cleaning of screens, should be considered in looatbdf flow measurement
equipment.]
[4. Safety.
A. Railings and gratings. Manually cleaned screbarmels shall be protected by
guard railings and deck gratingsith adequate provisions for removal or opening to
facilitate raking. Mechanically cleaned screen chels shall be protected by guard
railings and deck gratings. Consideration shouldcebe given to temporary access
arrangements to facilitate maintenance and repair.
B. Mechanical devices. Mechanical screening equiirslall have adequate
removal enclosures to protect personnel againsitdeettal contact with moving parts
and to prevent dripping in multi-level installat®nA positive means of locking out
each mechanical device shall be provided.
5. Control systems.
A. Timing devices. All mechanical units which apemted by timing devices shall be
provided with auxiliary controls which will set tieéeaning mechanism in operation
at a pre-set high water elevation.
B. Electrical fixtures and controls. Electrical fixes and controls in screening areas
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where hazardous gases may accumulate shall bebsiiiar hazardous locations
(National Electrical Code, Class I, Group D, Diwsi 1location).
C. Manual override. Automatic controls shall be glgmented by a manual override.
6. Disposal of screenings. Facilities must be piedifor removal, handling, storage and
disposal of screenings in a sanitary manner. Seeaganding of screenings and return
to the sewage flow is unacceptable. Manually cldaseeening facilities should include
an accessible platform from which the operator meke screenings easily and safely.
Suitable drainage facilities shall be provided Bmth the platform and storage areas.
7. Auxiliary screens. Where a single mechanicdtamed screen is used, an auxiliary
manually cleaned screen shall be provided. Wheoe(Byor more mechanically cleaned
screens are used, the design shall provide fontakiny unit out-of-service without
sacrificing the capability to handle the peak desiigw.]
[(B)] (C) Fine Screens.
1. General.
A. Fine screens, as discussed in this subsectioayk clear openings ofone
sixteenth to one quarter inch (1/16" — 1/4") The amount of material removed by
fine screens is dependent on the waste stream beimngated and screen opening
size.
B. Fine screens should not be considered equivaleit primary settling.
However, [F] fine screens may be used in lieu of prim@egdimentation providing
that] settling where subsequent treatment units are designed on the dfas
anticipated screen performanfiéine screens should not be considered equivatent t
primary sedimentation.$election of screen capacity should consider flow
restriction due to retained solids,adhesivematerials, frequency of cleaning, and
extent of cleaning.Where fine screens are used, additional providionthe
removal offfloatable oils and greasesjOG shall be considered.
C. Hosing equipment shall be provided to facilitatecleaning.Refer to 10 CSR
20-8.140(8)(D) for wastewater treatment facility weer supplies.
2. Design][Tests should be conducted to determine B@mt suspended solids removal
efficiencies at the design peak hydraulic and peglanic loadings.]
A. A minimum of two (2) fine screens shall be proddE with each unit being
capable of independent operation. Capacity shahirbeided to treatlesignpeak
[design] instantaneousflow[s] with [one (1)] the largestunit out-of-service.
B. Fine screenfshall] should be preceded by[aechanically cleaned bar screen or
other protectivelcoarse screeninglevice[Comminuting devices shall not be used
ahead of fine screens.]
C. During operation, a moving or rotating fine scr&n must use a cleaning device,
such as water jets or wiper blades.
D. A fine screen must automatically convey the sceaings to a storage area or
processing unit with provisions to minimize vectomttraction.
E. A fine screen must meet the manufacturer's recomendations with respect to
velocity and head loss through the fine screen.
[3. Electrical fixtures and controls. Electrical fixturegnd controls in screening areas
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where hazardous gases may accumulate shall bebsiiiar hazardous locations
(National Electrical Code, Class I, Group D, Diwsi 1 location).
4. Servicing. Hosing equipment shall be providethtilitate cleaning. Provisions shall
be made for isolating or removing units from tHewration for servicing.]
3. Organic removal credit. Any BODs and suspended solids=duction percentage
claimed for a fine screen must be developed through pilot study conducted on
actual full-scale operation of the proposed fine seen at the design maximum day
flow and design maximum day organic loadings. Pilotesting for an extended time is
preferred to cover seasonal operational variationRefer to 10 CSR 20-8.140(5)(B)
for pilot testing requirements.
A. The BOD:s reduction percentage claimed must not exceed thirtfive percent
(35%).
B. The facility plan must justify any reduction in the size of the treatment unit
that is based on organic removal by a fine screen.
C. A wastewater treatment facility claiming an organic reduction credit must
include a sufficient number of fine screen units sthat any organic reduction
claimed will be met with the largest fine screen drof-service.
D. No organic removal credit shall be allowed witta single fine screen design.
(D) Microscreens. Wastewater treatment facilities ppposing microscreens for
preliminary treatment shall be evaluated on a caséy-case basis. Refer to 10 CSR 20-
8.210(5).
1. Microscreens have clear openings of less thanemillimeter (1 mm).
2. Microscreens shall be located downstream of griemoval equipment and be
protected by a coarse screening device at a minimum

[(4)] (5) Comminutors.
(A) General. Provisions fdtocation] access, ventilation, and safetghall be in accordance
with [screening devicesparagraph ([3] 4)(A)[2] 4. through (4)(A)6. of this rule.
[(B) When Required. Comminutors shall be usedamtsl that do not have primary
sedimentation or fine screens and should be provideases where mechanically cleaned
bar screens will not be used.]
(B) When Used. Comminutors may be used in lieu oEeeening devices to protect
equipment where stringy substance accumulation onatvnstream equipment will not be
a substantial problem.
(C) Design Considerations.
1. Location.
A. Comminutors should be located downstrearfany] grit removal equipmerdnd
be protected by a coarse screening device
B. Comminutors not preceded by grit removal equipmenshall be protected by a
six inch (6") deep gravel trap.
2. Size. Comminutor capacity shall be adequatatalledesignpeakhourly flow[s].
3. Installation.
A. An auxiliary coarse, manually cleanescreenedbypass]channel shall be
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providedat a minimum. The use of thgbypass]auxiliary screenedchannel should
be automati¢at depths of flow exceeding the design capacityhfe comminutor]
for all comminutor failures and at depths of flow exceeding the design capacity
for the comminutor. [Each comminutor that is not preceded by grit realov
equipment should be protected by a six inch (§I8)2 cm) deep gravel trap.]
B. Gates shall be provided in accordance with subpapds([3] 4)(A)[3] 2.D.
through (4)(A)2.E. of this rule.
4. Servicing. Provisions shall be made to fac#itsgrvicing units in place and
remo\ing] e units from their location for servicing.
5. Electrical controls and motors. Electrical equgmt in comminutor chambers where
hazardous gases may accumulate $balkuitable for hazardous locationsr(jeet the
requirements of theNational Electrical Codg for Class I[Group D,] Division 1,
Group D locatiorf)] s. Motors][in areas not governed by this requirement may need
protection] shall be protectedagainst accidental submergence.

[(5)] (6) Grit Removal Facilities.
(A) When Required.
1. Wastewater treatment facilities using membrane biogactors for secondary
treatment, anaerobic digestion, andGrit removal facilities should be provided for all
sewage treatment plants; and are required for @hficilities receiving[sewage]
wastewaterfrom either combined sewers or from sewer systems receivibgtantial
amounts of gritnust have grit removal facilities .
2. Grit removal facilities should be provided for dl mechanicalwastewater
treatment facilities. If a [plant] wastewater treatment facility serving a separate sewer
system is designed without grémoval facilities, the design shall include provisions for
future installation. Consideration shall be giverpbssible damaging effects on pumps,
comminutorsand othefpreceding] equipmentand the need for additional storage
capacity in treatment units where grit is likelyatocumulate.
(B) Location.
1. General. Grit removal facilities should be lechihead of pumps and comminuting
devices. Coarsgpar racks] screening deviceshould be placed ahead of grit removal
facilities.
2. Housed facilities.
A. Ventilation.Refer to paragraph (4)(A)5. of this rule.[Uncontaminated]Fresh
air shall be introduced continuously at a ratatdeasttwelve (12) air changes per
hour, [or] if intermittently [at a rate of] shall provide at leastthirty (30) air changes
per hour. Odor control facilities may also be wateal.
B. Access. Adequate stairway access to above omxgplade facilities shall be
provided.Refer to paragraph (4)(A)4. of this rule.
C. Electrical [All electrical work] Electrical equipment in enclosed grit removal
areas where hazardous gases may accumulatgtshallitable for hazardous
locations (Jmeet the requirements of theNational Electrical Codg for Class |,
[Group D,] Division 1, Group D locatior)] s. Explosion proof gas detectors shall
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be provided in accordance with 10 CSR 20-8.140(9).
3. Outside facilities. Grit removal facilities Ided outside shall be protected from
freezing.
(C) Size. Grit removal facilities with fixed capady shall be provided to treat the design
peak hourly flow.
[(C)] (D) [Type and]Number of Units.
1. [Plants] Wastewater treatment facilitiestreating wastes from combined sewers
should have at least two (2) mechanically cleamédemoval unitswith provisions for
[bypassing]unit isolation.
2. A single manually cleaned or mechanically cleanédchamber witHbypass]
provisions for unit isolation is acceptable fdsmall sewagewastewatertreatment
[plants] facilities with a design average flow of less thaone (1) million gallons per
day serving separate sanitary sewer systems.
3. [Minimum facilities for larger plantsjVastewater treatment facilities with a design
average flow of one (1) million gallons per day ogreater serving separate sanitary
sewers shoulfbe] haveat least one (1) mechanically cleaned unit jatbypass]
provisions for unit isolation.
(E) Grit Chamber Types.Facilities other than channel-tyfere acceptable ifshall be
provided with adequate and flexible controls[fmitation] velocity and/or air supply
devices and with grit collection and removal equepin
1. Channel-type grit chambers.
A. Velocity must range from 0.8 to 1.3 feet per sead at design average flow.
B. The channel must minimize turbulence and provideiniform velocity across
the channel.
C. The channel size must accommodate the grit remalequipment capacity and
grit storage.
2. Aerated grit chambers.
A. Aerated grit chambers should have air rates adjstable in the range of three
to eight (3 — 8) cubic feet per minute per foot dank length.
B. Detention time in the tank should be in the rang of three to five (3 —5)
minutes at design peak hourly flows.
C. The grit hopper must be located under an air dfuser.
3. Mechanical grit chambers.
A. The velocity must be no greater than one (1) fo@er second at design average
flow.
B. Each channel must include a grit hopper at theide of a tank contiguous to a
grit removal mechanism.
C. Aninlet must include baffles to prevent short-cuiting.
D. Grit removal must be provided by one (1) of théollowing mechanisms:
(I) Reciprocating rake;
(1) Screw conveyor; or
(1 Air lift pump.
4. Cyclonic grit chambers.

10
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A. A cyclonic grit chamber must prevent inlet-to-oulet short circuiting.
B. A cyclonic grit chamber must include an adjustake apex with a quick
disconnect assembly to remove any oversized object.
C. Detention time must be at least one (1) minutd &e design average flow.
D. The flow velocity range must be one to two (1-Z¢et per second at design
average flow.
E. A screening device must be installed upstream afcyclonic grit chamber.
5. Vortex grit chamber.
A. An inlet channel must include a straight lengthin order to deliver smooth
flow into the vortex grit chamber. The length of tke inlet channel must be at least
seven (7) times the width or fifteen feet (15'), wbhever is greater.
B. Detention time must be at least thirty (30) seculs at the design average flow.
C. The inlet velocity must be at least two (2) fegier second at peak flow.
D. Provide a propeller with a variable speed drivdo operate the unit based upon
the wastewater treatment facility flow.
E. An outlet channel must maintain a constant elevan.
F. Provide air or water scour to loosen compactedri and facilitate the grit
lifting and removal from the chamber.
[(D)] (F) Design Factors.
1. General. The design effectiveness of a grit rahsystem shall be commensurate with
the requirements of the subsequent process units.
[2. Inlet. Inlet turbulence shall be minimized.]
[3.]2. [Velocity and dPetention[Channel-type chambers shall be designed to control
velocities during normal variations in flow as afoas possible to one foot (1) per
second (30 cm/sec)The detention period shall be based on the sipaitle to be
removed.
3. Aerated grit removal. All aeratedgrit removal facilities should be provided with
adequatgautomatic] control devices to regulafdetention time, agitation orir supply
and agitation.
4. Pumped grit removal. All pumped grit removal shdl be by pumps specifically
designed to handle grit.
[4.]5. Grit washing. The need for grit washing shouldibegermined by the method of
grit handling and final [grit] disposal.

Quick removablelfittings should be installed at alchanges in alignment on grit - ‘{Comment[ETc4]: Is there a generic name for
piping. A Victaulic fittings?

[5.] 7. [Drains] Dewatering. Provisions shall be made for isolating anfijdeatering
each unitThe design shall provide for complete draining andleaning by means of a
sloped bottom equipped with a drain sump.

[6.]8. Water. An adequate supply of water under pressha# be provided for cleanup.
Refer to 10 CSR 20-8.140(8)(D) for wastewater tremtent facility water supplies.

[7. Grit handling. Grit removal facilities locateid deep pits should be provided with
mechanical equipment for hoisting or transporting tp ground level. Impervioysion
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slip, working surfaces with adequate drainage shall twvjoled for grit handling areas.
Grit transporting facilities shall be provided wifitotection against freezing and loss of
material.]
(G) Grit Handling and Disposal. Provisions for grit handling and disposal shall be in
accordance with paragraph (4)(A)2. of this rule.
(H) Safety. Provisions for safety shall be in accdance with paragraph (4)(A)6. of this
rule.

[(6)] (7) Preaeration. Prg-] aeration ofsewage]wastewater[to reduce septicityjnay be
required[in special casesjo reduce septicity, separate grease, promote unifm distribution
of solids to clarifiers, or as an odor control measre.
(A) Pre-aeration unit operations shall be designedo that removal from service will not
interfere with normal downstream operation of the emainder of the treatment facility.
(B) Inlet and outlet devices shall be designed tasure proper distribution and help
prevent solids deposition, while minimizing any hydaulic short circuiting effects.
(C) The aeration equipment should be capable of oaining both adequate mixing and
self-cleaning velocities within the basin.

[(7)] (8) Diurnal Flow Equalization.
[(A) General. Flow equalization can reduce the dryather variations in organic and
hydraulic loadings at any wastewater treatment pl#inshould be provided where large
diurnal variations are expected.]
(A) When Considered.
1. The use ofdiurnal flow equalization should be considered where sidicant

variations in organic and hydraulic loadings are epected where|the design peak to - { Comment [ETC5]: Which peak term do we
the design average is greater than three to onld (3: See also 10 CSR 20- Sgg‘lfﬂwﬁ,am

8.140(5)(D)4. | maximum daily

2. Diurnal flow equalization should be consideredteall wastewater treatment + | peakinstantaneous

facility receiving significant industrial waste. Adiurnal flow equalization basin Ifﬂ'}?‘“‘e“t[“cs]: Should we increase this to J

could isolate a shock loading from an industrial faility prior to adverse impacts on
the wastewater treatment facility’s processes andftuent quality.
3. Diurnal flow equalization should be_consideredtaall wastewater treatment
facilities utilizing a wet weather flow equalization basin.
4. Diurnal flow equalization shall be_evaluated ahed of sequencing batch reactors
or other mechanical batch discharging treatment faitities. See also 10 CSR 20-
8.180(8).
(B) Location.Diurnal flow [E]equalization basins should be located downstream of
[pretreatment facilitiespreliminary treatment componentssuch agbar screens]
screening devicescomminutorsand gritfchambers]removal facilities.
(C) Type.Diurnal [F] flow equalization can be provided by using sepdraténs or on-line
treatment unitssuch as aeration tanksiurnal flow [E]equalization basins may be designed
as either in-line or side-line unit$.a wastewater treatment facility has an actual fbw of
fifty percent (50%) or less of the design averagedw, [U] unused treatment units, such as
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[sedimentation]settling or aeration tanks, may be utilizeddasrnal flow equalization
basindduring the early period of design life]
(D) Size.Diurnal flow [E]equalization basin capacity should be sufficiengfiectively
reduce expected flow and load variations to therexdieemed to be economically
advantageous. With a diurnal flow pattern, the r@uequired to achieve the desired degree
of equalization can be determined from a cumuldive plot over the representative
twenty-four (24)-hour period.
(E) Operation.
1. Mixing. Aeration or mechanical equipment shalgsovided to maintain adequate
mixing. Corner fillets and hopper bottoms with draffs should be provided to alleviate
the accumulation of sludge and grit.
2. Aeration. Aeration equipment shall be sufficiemtnaintain a minimum asne
milligram per liter ( 1.0 mg/) of dissolved oxygen in the mixed basin contentlat
times. Air supply rates should be a minimum of 8] cubic feet per minuteper
one thousangl,000)gallons[(1000 gal)(9 I/min/nT)] of storage capacity. The air supply
should be isolated from other treatmfpiant] facility aeration requirements to facilitate
process aeration contfoBtandard process aerationdlthough process airsupply
equipment may be utilized as a source of standtatiaa.
3. Multiple mixing and aeration spare units shouldoe provided for continuous
operability.
[3.]4. Controls. Inlets and outlets for all basin compemts shall be suitably equipped
with accessible external valves, stop plates, weirsther devices to permit flow control
and the removal of an individual unit from serviEacilities shall also be provided to
measure and indicate liquid levels and flow réesing the basin
5. For pumped flow to a_diurnal flow equalization tasin, the effluent from the basin
must be controlled by a flow-regulating device cagae of maintaining a flow rate
that allows downstream process units to operate aesigned.
6. For pumped flow from a diurnal flow equalization basin, a variable-speed pump
or multiple pumps are required to deliver a constaihflow to downstream treatment
units.
(F) Construction Materials. Type of construction mderials may be earthen, concrete, or
steel basins. See 10 CSR 20-8.200(5)(D)5. for eartbasin construction requirements.
(G) Number of Basins._Diurnal flow equalization bams with a storage capacity
exceeding twenty thousand (20,000) gallons shoulé bonstructed as
compartmentalized or as multiple basins.
[(F] (H) Electrical. All electrical work in housediurnal flow equalization basingshall be
suitable for hazardous locationsxthere hazardous concentrations of flammable gases o
vapors may accumulate, shall meet the requirementsf the National Electrical Codg
for Class I[Group D,] Division 1, Group D locatior)] s.
[(G)] (1) Access. Suitable access shall be provided tatiei[the] cleaning and
maintenance of equipmejand cleaning]

(9) Wet Weather Flow Equalization.
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(A) When Required.
1. The use of wet weather flow equalization shoulde considered where significant
variations in organic and hydraulic loadings are aticipated, where the wet weather
flow is greater than the dry-weather design peakindactor of the wastewater
treatment facility serving separate sanitary sewesystems. Refer to 10 CSR 20-
8.110(4)(C)4. Figure 1.
2. Wet weather flow equalization shall be provideat all wastewater treatment
facilities treating wastes from combined sewers.
(B) Basin Type.
1. For gravity inlet systems, provide flow splittirg or automated flow diversion
devices to divert excess flows to the basin(s).
2. For pumped systems, installation of control vaks or dedicated pumps to handle
wet weather flow shall be used to divert wet weathdlow to the basin.
3. Depending on the elevation of the basin, it maye possible to return the flow to
the head of the wastewater treatment facility by gavity. If not, a dedicated pump
return system shall be required.
(C) Design. The design of basins requires a thorohgvaluation of wet weather flow
patterns and volumes. Items to be considered are i geometry, construction
materials, storage capacity, and operational contis.
(D) Construction Materials. Type of construction mderials may be earthen, concrete,
or steel basins. See 10 CSR 20-8.200(5)(D)6. fortean basin construction
requirements.
(E) Basin Layout.
1. Basins designed for storage of five (5) milliogallons or more should have a
minimum of two (2) compartments designed to operati series. All flow should be
diverted to a basin where solids can settle and, atpredetermined elevation,
overflow to additional basins.
2. A single basin equipped with an impervious linefs acceptable where the required
storage capacity is less than five (5) million galhs.
(F) Storage Capacity. Design minimum storage to céain the anticipated excess flow
during the largest seven (7)-day wet weather perioth ten (10) years, with the
capability to be emptied in a timely manner. Actualflow data, based on no less than one
(1) year of influent flow data, shall be used to deslop flow balance or mass diagrams
for determining basin capacity. Base the frequencgnd duration of storms on field data
and weather service records.
(G) Pumps and Flow Control Methods. Controls are rquired to regulate flow to the
basin and return flow to the head of the wastewatetreatment facility.
1. Adequate controls with measuring devices are redgyed to divert all flow in excess
of the wastewater treatment facility’s hydraulic cgacity to the basin.
2. Provisions and controls are required to return he basin contents to the head of
the wastewater treatment facility after the wet wether event has passed and
influent flow returned to normal.
3. Return flow may be manual or automatic, but sufitient flow measurement and
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instrumentation devices must be included to determie the actual return flow to the
head of the wastewater treatment facility.

4. Where basin return flow is automatic, control egipment must limit the
combination of influent flow plus the basin returnflow to the hydraulic capacity of
the wastewater treatment facility.

(10) Greaselnterceptors.

(A) Where Required. Greaseinterceptors shall be provided on kitchen drain lines from
institutions, hospitals, hotels, restaurants, schooljars, cafeterias, clubsand other
establishments from which relatively large amount®f grease may be discharged ta
wastewatertreatment facility owned by the grease producing entity.

(B) Waste StreamsGreaseinterceptors should receive only the waste streams from
grease-producing fixtures. Sanitary waste streamgjarbage grinder waste streams, and
other waste streams which do not include grease dlld be excluded from passing
through the greasenterceptors.

(C) Size. A grease interceptor must have a minimum voiue of at least one hundred
twenty-five (125) gallons or the calculated capagitfrom Equation 150-1, included
herein, or local requirement whichever is highestTwenty-five percent (25%) of the
grease interceptor volume should be provided for eboard and ventilation.

Equation 150-1. Grease interceptor volume.
V=(MxGxD)/C) x1.25

where:
V = Grease interceptor volume (gallons)
M = Number of meals per day;
G = Grease production (Ibs grease/meal) from Tabl&50-1;
D = Days per pump-out cycle, minimum of 30 days; ah
C = Conversion factor of 7.2 Ibs grease equals 1lgm of grease.

Table 150-1. Grease Production

With Flatware
(Ibs grease/meal

No Flatware

Grease Output | Example Entities (Ibs grease/meal

Sandwich shop,
convenience store, bar,

Low delicatessen, snack bar, 0.005 0.0065
ice cream parlor, hotel
breakfast bar
Coffee house, café, pizza,

Medium grocery store (no fryer), 0.025 0.0325

cafeteria (no food prep),
Greek, Indian, Japanese,
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Korean, Thai, low grease
output entity with fryer
Cafeteria, family
restaurant, fast food, bar
High and grill, bakery, Italian, 0.035 0.0455
German, buffet, grocery
store (with fryer)

Steak house, seafood,
Very High Mexican, Chinese, fried 0.058 0.075
chicken, barbecue

(D) Location. Grease interceptorsshall be locatedoutdoors, in sight of the structure it is
serving, andas close to the fixtures being served as possiblérease interceptors shall
be buried with access risers at or above grade wittonsideration given to accessibility
for future maintenance and removal of accumulated igease.
(E) Construction materials.
1. Grease interceptors are typically constructed fsm fiberglass reinforced
polyester, high density polyethylene (HDPE), or casrete. Refer to ASTM F2649 for
corrugated HDPE grease interceptors and ASTM C1618r precast concrete grease
interceptors.
2. All pipes and appurtenances within a grease inteeptor must be corrosion
resistant. For metal components, austenitic staings steel of type 316 or 304 shall be
provided at a minimum. Nylon is degraded by hydroge sulfide and is not
acceptable.
3. Contact between dissimilar metals should be awied or other provisions made to
minimize galvanic action.
(F) Grease interceptors shall be watertight.
(G) Access. A minimum access diameter of twenty-foinches (24") shall be provided
for access to all chambers of the grease interceptdolt-down cover assemblies or
locked covers shall be provided.
(H) Baffles. The grease interceptor shall be baffte
(I) Corrosion protection. Corrosion protection on the interior of the grease interceptor
shall be provided. All pipes within a grease intereptor must be corrosion resistant.
(J) Inlet and outlet. The inlet shall minimize turbulence and enter below the normal
water level. The outlet shall be drawn from near tle bottom of the grease interceptor, to
remove as much FOG as possible.
(K) Cleanouts. A cleanout shall be installed on thafluent and discharge piping of the
grease interceptor.

(11) Septage. Septage is normally considered treata at awastewater treatment facility.
However, unless proper planning and design is proged, septage may represent a shock
loading or have other adverse impacts othe facility’s processes and effluent quality.

(A) General. Data for local septage to be receiveshould be collected for design of
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septage receiving and treatment systems. The chatedstics of septage should be
expected to vary widely from load to load dependingn the source.
(B) Supplement to the Facility Plan. The facility pan shall contain the following
information in addition to that required in 10 CSR 20-8.110(4)(C):
1. The uninterrupted and satisfactory treatment (wthin the permitted effluent
limits) of waste loads from the sewer system shall not belversely affected by the
addition of septage to thevastewater treatment facility;
2. In general, the smaller thefacility design capacity relative to the septage loading,
the more subject thefacility will be to upset and potential violation of permited
effluent limits;
3. Allocation of organic capacity originally plannel for future growth;
4. For wastewater treatment facilitiesto be expanded or upgraded, the sensitivity of
the treatment process to receiving septage and tlimpact on permitted effluent
limits should be jointly considered;
5. An evaluation of availablefacility personnel and the staffing requirements
necessary when septage is to be receivédcility personnelshould be present when
septage is received and unloaded. Added laboratowork associated with receiving
septage for treatment should be included in the sfing and laboratory facilities
evaluation;
6. The space for constructing septage receiving fiities that are to be offline from
the raw wastewater from the sewer system. Othercility activity and traffic flow
should be considered when locating the septage régag facility and the septage
hauler unloading area; and
7. The impact of the septage handling and treatmeran thefacility sludge handling
and processing units and ultimate sludge disposatgcedures.
(C) Design. The design of the septage receiving te at the wastewater treatment
facility should provide for the following elements:
1. A hard surface haul truck unloading ramp slopedo a drain to allow ready
cleaning of any spillage and washing of the haul t&, connector hoses, and fittings.
The ramp draining shall be tributary to treatment facilities and shall exclude
excessive stormwater;
2. A flexible hose fitting with easy connect coupiyg to provide for direct connection
from the haul truck outlet to minimize spillage andhelp control odors;
3. Washdown water with ample pressure, hose, and iIgy nozzle for convenient
cleaning of the septage receiving station and hatrucks. Refer to 10 CSR 20-
8.140(80(D) for wastewater treatment facility watersupplies
4. An adequate off-line septage receiving tank degied to provide complete
draining and cleaning by means of a sloped bottongeipped with a drain sump
should be provided. The design should give consideion to adequate mixing for
testing, uniformity of septage strength, chemicalddition (if necessary), for
treatability, and odor control. The capability to collect a representative sample of
any truck load of waste accepted for discharge ahe facility shall be provided.
Facility personnelshall have authority to prevent and stop any dispad that is likely
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to cause an effluent violation;

5. Screening, grit, and grease removal of the sepfa as appropriate to protect the
treatment units;

6. Pumps for handling the septage should be nonclgipmg and capable of passing
three (3)-inch diameter solids;

7. Valving and piping for operational flexibility to allow the control of the flow rate
and point of septage discharge to th&clility ;

8. Safety features to protect théacility personnel. Refer to 10 CSR 20-8.140(9); and
9. Laboratory and staffing capability to determinethe septage strength and toxicity
to the treatment processes and provisions for opetian reports to include the
wastewater treatment facility load attributed to septage Refer to 10 CSR 20-
8.140(11).

(12) Leachate.

(A) General. Data for the leachate to be receivedall be collected for design of the
wastewater treatment facility. The characteristicsof the leachate shall be analyzed.
1. Leachate shall not be accepted by wastewater &nment facilities with subsurface
dispersal.
2. Lagoon facilities proposing acceptance of leacteashall be reviewed on a case-by-
case basis. Due to the low frequency of sludge rewad from the lagoon, sludge tests
could be high in heavy metals and other toxic orgaos.
(B) Supplement to the Facility Plan. Refer to subsgion (11)(B) of this rule.
(C) Design of a Pump and Haul Receiving Facility. Bfer to subsection (11)(C) of this
rule.

following information in addition to that required in 10 CSR 20-8.110(5).
(A) Screening Devices. Provide the clear openingzsi and the velocity at average design
flow and peak hourly flow.
1. Fine screens. Provide the head loss across theefscreening device at a blinding
factor of fifty percent (50%). Use of a lower blindng factor shall be justified.
2. Provide the design screenings volume rate in cigbfeet per gallons.
(B) Grit Removal Facilities. Provide the detentiortime during average design flow and
peak hourly flow.

AUTHORITY: section 644.026, RSMo Supp. 1988.* @aigiule filed Aug. 10, 1978, effective

March 11, 1979.
*QOriginal authority 1972, amended 1973, 1987, 1993.
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